(19) 



(12) 



(43) Date of publication: 

14.06.2000 Bulletin 2000/24 

(21) Application number: 99123869.2 

(22) Date of filing: 01 .12.1999 



Europaisches Patentamt 
European Patent Office 

Office europ£en des brevets (1 1 ) EP 1 008 876 A2 

EUROPEAN PATENT APPLICATION 

(51) int. ci. 7 : G02B 6/26, G02B 6/42 



(84) 


Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


(72) 


Inventor: Windebank, Robert W. 
Waterbury, Connecticut 06208 (US) 




MCNLPTSE 

Designated Extension States: 
AL LT LV MK RO SI 


(74) 


Representative: 

MULLER & HOFFMANN PatentanwSlte 
Innere Wiener Strasse 17 


(30) 


Priority: 11.12.1998 US 209772 




81667 Munchen (DE) 


(71) 


Applicant: Litton Systems, Inc. 
Watertown Connecticut 06795-0500 (US) 







(54) Optical fiber tap and method of tapping an optical signal from an optical cable 



(57) The present invention is directed to an appara- 
tus and method for tapping an optical signal from an 
optical waveguide indenting or deforming the optical 
fiber. The optical waveguide can be an optical cable or 
optical fiber. Advantageously, the optical waveguide can 
be kept in a straight condition and not substantially 
weakened because the optical waveguide is indented or 
deformed, but not bent. The optical waveguide is 
indented using an indenting assembly having an upper 
member and a lower member. An indenting portion is 
positioned in the upper member. The optical fiber is 
indented when the upper member and the lower mem- 
ber are fastened together forming an indent in the opti- 
cal waveguide. One or more reflective surfaces may be 
formed in the indent of the optical waveguide. The 
indenter may also have one or more reflective surfaces. 
One or more of the reflective surfaces can reflect a por- 
tion of the optical signal carried by the optical fiber either 
inwardly or outwardly relative to the optical waveguide 
into a corresponding light sensor positioned adjacent 
the optical waveguide. 
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; Description 
Field of the Invention .* 

[0001] - The present invention relates generally to 
optical fiber taps, and more particularly, to an optical 
fiber tap in which the optical fiber is deformed, but not 
fractured or cracked, .v ; * 

Background of the Inventig n - 



: [0002] . There are many applications where it is 
desirable to have an optical signal from an optical cable 
at a node located at an intermediate portion of the opti- 
cal cable. At each node insuch networks, an optical tap 
extracts a portion of the -through signal; carried by the 
optical fiber. Such optical taps^ypically^extract the opti- 
, cal signal by reflecting the light into a light sensor. The 
optica! signal can then be converted to an electrical sig- 
l*: nal using known techniques. ^Such <opticah taps are 
; r : used f for example, in multiple-access, local area distri- 
bution networks.: . ; - ■ — , 
[0003]; r M^exarnple of such arv active optical ffoer 
... tap ; is disclosed in U.S.. Patent No.~4;549.782. As illus- 
trated in Figure 5 of the 782 patent, a pair of notches 
are cut into an optical ffoer. Each notch has a reflective 
surface for reflecting .an. optical signalycarried byjhe 
optical fiber. The optical cable has an inner core (or 
fiber) region surrounded by an outer cladding of lower 
. ^refractive jndex.. The depth of the notch determines the 
, r; amount of optical power deflected., The disadvantage of 
, : .such an arrangement, is that the notches significantly 
. ^reduce the strength and durability of the opticaWiber. 
.\ c Further,, the notches are formed by a special process in 
which the fiber.is mounted ,on . a tap assembly and then 
a mask is placed over the fiber exposing the later in the 
region of the desired notches. The notches :are then 
5r -. ^formed by a reactive ion etching process. The angle of 
j, the notch is controlled by tilting jthe entire assembly. Sig- 
nificant ^skilljand §peciaL tools are.required for^ forming ^ 
v such , notches. ^ r. t \ ■■: - 
[0004] Another- arrangement for^tapping . an optical 
fiber is disclosed jn U.S. Patent No. : 3 t 936,631; AsJIIus- 
trated in Figure 4 of the '631 patent, the qpticatfibenis 
deformed by bending to conform^ to the shape of, a 
..rounded surface. The resulting bend in the fiberjcauses 
a portion of the optical.power propagating in the-inner 
core of the fiber to radiate into the- outer cladding from 
which it can be extracted by, a coupling disk and eventu- 
ally detected by a photodetector. The adjustment of the 
optical power can be achieved by varying the amount of 
pressure applied to< the disk and the geometry ofr the 
f rounded surface. Disadvantageous!^ a run of . optical 
fiber cannot be^kept straight because the optical fiber 
,mustbebent. < , 

[0005] Other patents which disclose bending an 
optical fiber for extracting an optical signal include U.S. 
Patent ,Nos. 4,822,125, .4,856,864 and 5,039,188. The 



others disadvantage of - such arrangements is that the 
light sensor must be specially positioned to extract the 
light which is' caused to exit the fiber. : A 

[0006] :A 3 A heed exists in the art for a simple, inexpen- 

s sive optical fiber tap which can be installed in the field 
by an unskilled'technician for tapping an optical signal 
* from an optical cable or fiber. A further need exists for a 
method arid apparatus for tapping an optical signal from 
an optical fiber in which the optical ffoer can be kept 

10 straight. Yet a further need exists for a method and 
-apparatus for tapping an optical signal from ah optical 

- ffoerin which the optical fiber is not mechanically weak- 
. . eried by an. optical tap - * r v ^ j 

f - ;.:\: -v-f -i ; vcj v.U..: -\ .: - : f. 1 >: . .-r;. 
/5>: nSummarv of the invention ' 'V n - 

/I'c i r ^ n • ; .;-r < --j , K ■ V. . -. ■ . j* .-v, 
^[0007] ^ ft is. therefore, an object of the invention to 
provide an apparatus and method of use therefore for 
tapping an optical signal from 'an optical fiber or: cable 
20 which requires minimal effort and skill. ' : :c : 

[0008] It is another object of the present invention to 

- provide an optical method arid apparatus for tapping an 
: optical signal from an optical ffoer in which the bptical 
y fiber is deformed but not fractured or cracked; ' c " 

25 [0009] . It is yet another object of the present inven- 
tion to provide a method and apparatus for tapping an 
s * optical signal from an optical ffoer in which the optical 
ffoer is maintained in a substantially: straight condition 
a while the optical signal is being tapped from the optical 
3d ffoerr f.v-i y*. v^.^ \\„a«>; = -r . \c-- i ■ ■ r . 



i [001 0] * >aft is yet a further object of the present invert- 
s' tion.to provide a method and apparatus for tapping an 
or optical signal from an optical* fiber in i which the optical 
; f iber^is not substantially weakened: -'t ; ;f ■ » ■ 
u35 ti[0011]? These, and other objects of the present 
^. invention are achieved. by an apparatus and method for 
stepping, an optical signal from an optical waveguide 
indenting or. deforming the optical- fiber. The optical 
waveguide can be an optical cable or optical fiber. 
^ 40 Advantageously, the opticarwaveguide/can be kept in a 
straight condition and * not substantially weakened 
*obecause the optidal waveguide is indented or deformed, 
. butnot bent. v The optical waveguide is indented using an 
s indenting assembly, having an upper member and a 
as lower member An indenting portion is positioned in the 
upper member. The optical fiberis indented when the 
upper member and the lower member are fastened 
together forming an. indent: in. the optical waveguide. 
One, or .more) reflective .surfaces may be formed in the 
:$o indent of the optical waveguide. The indenter may also 
have one .or .more reflective surfaces. One or rtiore of 
the reflective surfaces can.ref lect a portion of the optical 
signal carried.by the optical ffoer either inwardly or out- 
wardly- relative to the . optical waveguide; into a corre- 
55 sponding light sensor positioned adjacent the optical 
waveguide. 

[0012] The foregoing objects of the present inven- 
tion are achieved by an arrangement for tapping an opti- 
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cal signal from an intermediate portion of* ap optical 
waveguide. The optical waveguide has an outer, surface. 
A first member has an indenter. TheHndentem4s at least 
. _ partially positioned in an indent formed;in the^ntermedi- 
ate portion of the optical waveguide, f At leasjt one of the 
", 7 , %i indent and the indenter has a reflective surface.. An ^ opti- 
cal device. is optically coupled to the optical, waveguide 
for transmitting/receiving light reflected off Jhe reflective 
surface and carried in the optical waveguide./ - ; 
[0013] . The foregoing and other objects of the 
present invention are also achieved by an apparatus 
including an optical waveguide provided in, a ^substan- 
tially straight condition. A first* rriembe^has an indenter. 
The indenter is at least partially positioned in an indent 
formed in an inter mediate* : portion^ of ttoe^optical 
waveguide. At least one of the indent and the indenter 
has a refJective surface. An optical device iSKdptically 
coupled to the optical waveguide for transmitting/receiv- 
* : ■ ' n 9 light reflected off the reflective surface and carried in 

the optical waveguide. 3 m ^ r ^ 

„- r [0014] .The foregoing and^othep objects of the 
% . present invention are also achievediby a method of tap- 
\., ping an optical signal from an optical waveguide includ- 
ing indenting the^optica!, waveguide to form a reflective 
surface and reflecting the optical signal off of the ref lec-: 
tive surface into flight sensor. i> . • ( : 
_ . [0015]. e . Still other, objects and advantages- bfccthe 
- present invention will become, readily apparent to those 
v , skilled in.^eiar^.from^the.folkywving-deiailed description, 
wherein the preferred embodiments of the invention are : 
k shown and described, simply by way pt illiistratratn of the 
r best mode contemplated; of ^rrying out thejnvention. 
; : : As will be realized, the invention is capable of dthet and 
different embodiments-arid its^several details are: capa- 
_ ■ ble of modifications: in various obvious^eespects; all with- ■ 
■y, out ; departing „frorn ; :the invention. ^Accordingly, the 
. drawings and, descrjptiontthereof are to be regarded as 
illustrative in. nature.f.and pot asirestrictive. i)r;:5raiTS 

j Brief Description of fca Drawings >,-;- ^ jgs -:sir -sv. ^ - 

1 ■• - v - ft 'Ij.: 1 ).!'.!, '•'».■} bf;G roJj'br'OD jiV 

. / [0016] r , The present inventipn i&illustrated by waysof 
^ example, <. and.-not by : limitation; ;in th&'f igures; ot the 
. accompanying drawings, wherjein ^elements havirtg the 
same^ reference numeral ^ designations" traptesent like 
c: elements throughout and wherein:, 7 • j jn : v n : 

.. . Figure 1\ is an exploded perspective view of an 
i: \ indenting assembly and optical .waveguide accord- 
'■--.-i : ing to the present inventions i-;:}i}-:P -:^t * • * 

; oFigure 2 is a bottom plan view of an upper member 
. - • . of the indenting assembly of Pigurel;. > . ; ■■:*; 

Figure 3 isra side elevationalview depicting ,the 
.>-; indenting portion, a X f iiter.a polarizer and light sen- 
sor with the housings of ;the : upper member and 
lower member omitted for clarity; ~ -i : . . . * 
Figure 3A is. an exploded side elevational view of 
- i the indenter and. the indent of Figure 3;~ ^ ■ * * ' 



Figure 3B is a side elevational view of various 
geometries of an indenting portion used with the 
upper member of Figure 2; 
Figure 4 is a top plan view of the lower member; 
5 Figure 5 is a schematic side elevational view of an 
indented optical fiber and fight sensor with the 
< indenting assembly omitted for clarity; - 

Figure 6 is a side elevational . view of an indented 
optical fiber, pad, X filter and polarizer with the 
10 indenting assembly omitted for clarity;, 

Figure 7 is a side elevational view of a double 
k » indented optical fiber with the indenting assembly 
'c; omitted for clarity; 

Figure 8 is a side * elevational view of a second 
15 r embodiment of double indented optical fiber with 
~ ; the indenting assembly omitted for clarity; 

; - Figure 9 is a view illustrating the manner in which 
flight is. reflected within the indenting assembly of 
■ 1* the present invention; : \ v r 

20 Figure* 10 is a side elevational view of an embodi- 
't.c: ment showing a lens focusing the reflected optical 

signal into the light sensor; and 
v -Rgure 11 sis an embodiment illustrating an indent 
.* v reflecting optical signals in two directions into two 
25 ; ; different iight sensors. ^ --■■■"* 

j Best Moderfor^CarrvtnQ Out the Invention - -1- 

ib 1001 - Referring first to Figure 1. there is depicted 
304* arrindenting assernbly^eherally indicated at 20, which 

0 is; constructed in ^ alccordahce with the principles of the- 
present Invention'. As used herein, terms such as ^dtT, 

r "rightr,;"abc>vQ" ^ and "below'^are to be construed in the 
relative sensee It is to be-understood that the present 
35 ^-invention is usable in any orientation. As depicted in'Rg- 
■ ure 1, the optical waveguide extends in a longitudinal 
^ ^^dffectfon and ^ the « inderrt 3 or deformation -extends in a 
fr transverse dlredtion^The present ; app!i€5atidh is related 
-ffb copending patieht>. application Entitled "OPTICAL 
>40 1 'F IBEBTAP AN D METHOD OF TAPP4WG AN OPTICAL 
SIGNAL FROM AN OPTICAL CABLE" and assigned to 
^'the instant assignee arid filed on even date herewith 
^arkfeis hereby Incorporated by reference into this speci- 
, 'fidatiorfin its fentireV • f f ; - r 
"45 v. [0018] i ' As used herein "deform" means to alter the 
: shape'of-the^ptical liber by pressUre or stress. As used 
?titerein ^'fracture"' means a break; rupture or crack. 'As 
used herein "indenf 'means to form an indentation by 
deforming the optical waveguide, but without mechani- 
se cally weakening the optical fiber by causing a fracture. 

1 By indenting or deforming an optical waveguide with "an 
indenting assembly; the present invention 1 advanta- 
geously forms an indent or deformation in the optical 
ftoer or optical cabie:^The indent 1 formed in the optical 

55, waveguide may have a reflective surface. Alternatively, 
or in combination with the' ref l&riive surface formed in 
the optical waveguide,- the indenting assembly may 
have a reflective surface. Either or both- of the reflective 
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surfaces can be used for transversely reflecting tight 
carried by the light carrying core of the optical fiber 
either inwardly or outwardly and then pass through the 
outer surface of the optical waveguide into a light sen- 
sor. Alternatively, instead of a Jight sensor, a light trans* 
mitter can inject light transversely through the outside 
diameter of the optical fiber to be reflected off a reflec- 
tive surface into, the light carrying core of* the optical 
fiber. ,-■> ^ * 

[O019]> ^ .Indenting assembly 20 includes van upper 
member 22 having a housing 23 and a lower member 
24 having a housing 25. Located within upper member 
22 is an indenting portion 26. The indenting portion 26 
can either be made of a fight transmissrve material or a 
light reflective material or a combination thereof.. The 
indenting portion .26 : can be integral to upper member 
22 or can be a separate member as depicted in Figure 
2 A. Indenting portion 26 is centrally located within hous- 
ing 23. A portion of a longitudinally ^extending optical 
waveguide 28 is positionechJbetween upper member 22 

. ■ : and lower member 24: Although optical waveguide 28 is 
depicted-without an^puter cover jn Figure 1, the present 

v. . invention is usable with either an optical fiber (cladding 
. only but no buffer) or an optical -cabPe (cladding, and 
buffer). If the optical waveguide has an outer cover 
(buffer);, the buffer waveguide on the optical cable does 
not necessarily need to be removed to use the present 
invention if the buffer is optically transparent: The optical 
cablehas a light carrying core surrounded by an outer 

V ; cover which would include a-cladding and a buffer. ^The 
buffer must be transparent for the wavelength used, oth- 
erwise the buffer- has to 1 be c stripped. The ; optical 
waveguide preferably has a circular outer diameter and 
can also haye,a rectangular cross-section: The cladding 

, has. lower index of refraction than the light carrying core ; . 
. and is immediately adjacent. The .cladding causes light 
: to travel within; the fight carrying core by internal reflec- 
tion. The light parrying core of the optical waveguide 28 

V r»s formed from a deformable .optical material such, as 
aplastic: Plastic optical fibers permit data transmission 

rate of upto 3_Gbit/s and are available commercially 
from companies including, for example, Boston Optical 
Fjber. Plastic can be deformed when. subjected to pnes- 
: : sure and. if indenting portion 26 has the proper gedme- 
^ try, the^plastic will deform but not crack or fracture or 
i ~ rupture. Glass is not usable with the present invention. 
[0020] Upper member 22 includes, a longitudinally 
, extending semi-circular recess 30 having an, inner sur- 
face 32. Indenting portion. 26 is located within recess 
• 30. Lower, member .24" has a longitudinally extending 
r s semi-circular recess 34 haying an inner surface 36. 
: Together, recesses 30. 34 form a circular through bore 
i>extending through indenting assembly- 20. Recesses 
: 3p,., 34 are sized -to.j prevent .movement of . optical 
waveguide 28. relative to housings;23. 25. 
[0021 ].,-.-.. Upper -member 22 has a flat lower surface 38 
r located*on .either side of recess 30. : Lower member 24 
, .has a flat. upper surface 40 Jocated,. on either side of 



recess'34. Up^er member 22 has four bolt holes 42 and 
lower Hierrtoef 124 has four corresponding bolt holes 44. 
~ When surface 38 is brought into abutting relation with 
surface 40, bolts (not shown) are used to fasten 
5 together, upper member 22 and lower member 24 form- 
ing indenting assembly 20. Bolt holes 42 and 44 extend 
through surfaces 38, 40, respectively. Other known 
means of 'fastening together upper member 22 and 
lower member 24 can be used, including snapping the 
70 r - assembly , together. In- operation, once fastened 
together. Indenting assembly 20 remains secured to the 
optical. waveguideK,28 to prevent relaxation I of the 
.;. . ; inc^ented plastic optical materials the indenting assem- 
bly 20 were, removed, the plastic light carrying center 
75 t: : might distort and^retlective; surface ;57 might not prop- 
. , : erfy reflect. the, optical signal. ; -J * r y; < f 
5 : [0022] <s - Recesses 30 and 34 are sized for a particu- 
- lar outside diameter of the optical waveguide 28: When 
the optical waveguide 28 is placed into recesses 30 and 
20 34 and uppermember 22 and lower member 24 are fas- 
^ tened together, indenting portion 26 is brought into 
y v>, engagement with an outer "diameter of the optical 
i c waveguide 28 so as to form an indent or deformation 50 
as depicted in ^Figure 1, As^depicted in Figure 1; ' the 
25' -■: indenting portion 26 includes a first surface 52, an inter- 
mediate surface 53 and a second surface 54. Surfaces 
52, 53, 54 form a triangularly shaped indenting portion 
;! 26 with intermediate vsurfacev53 being located at the 
apex of the triangle. Surfaces 52 and 54 are flat and sur- 
30' face 53 is preferably curved and is convex as depicted in 
<i Figure 1. -j r <- ^ r ' :.•*■■ ^ /■£ ' - 

-a [0023] a /Indent 50 has a "first outer flat surface 57, a 
, Tcurved outer intermediate surface 59^ and a second flat 
:o -outer:surface 58. Outer surfaces 57, 59, 58 can be the 
35 .^cladding or: the buffer (if transparent) depending on 
whether an optical cable or optical ftoer is used as the 
.. optical-waveguide. Surfaces 57; 58, 59 correspond in 
^ shape to surfaces 52, 53, 54; respectively and are in 
.^contact therewith. Flat surfaces 57;S9 can be reflective 
40: surfaces depending on the angle, as discussed below 
4 ; V with respect to Figure 3A. When pressure is exerted by 
. .^indenting portion* 26! on. the optical 1 waveguide 28. the 
; optical waveguide: ;is deformed or indented but is not 
icaused to fracture orr crack because^ the indenting por- * 
45i tion 26. does not cause shearing of the optical material. 
[0024} ' : ^As depicted in Figure 2, surfaces 52, 53, 54 
. extend transversely. Surfaces 52,- 53 and 54 have a 
t-* transverse width greater than the width of recess 30. 
■\- [0025] Referring now to Figure 3; an indented opti- 
50-, cat; fiber 28 is depicted with housings 23, 25 of upper 
i , member; 22 and : lower member 24 being omitted, 
v respectively; for-clarity. In operation, an optical signal is 
being carried by optical waveguide 28 and is travelling 
from left to right as depicted in Figure 3. A portion of the 
55 optical signal carried by the optical waveguide 28 strikes 
, first surface 57 and is reflected transversely. The optical 
. - signal will exit through the outer diameter of the optical 
■ cable.28 and through any cladding. As depicted in Fig- 
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ure 3, the optical signal is reflec^-d at;a.;90° angle 
because surface 57 is at approximately^ 45° angle. The 
angle at which surface 57 is located can be changed by 
. ■v varying the angle of surface 52. ? / . ^ 
■ : - [0026] Referring now to Figure 3A/the indfenter 26 
: 'is depicted within indent 50. Light travelling in the light 
carrying core can be reflected off- : of any one of three 
surfaces depending on the geometry of the indenter 26 t 
. : the angle of the cladding, and the material used for the 
t- indenter. As depicted in Figure 3A, Jight ray A can be 

• reflected as light ray B, light ray C or light ray D. The 
. * optical signal will be reflected : off of surface 59 of clad- 
^ ^ ding 29 inwardly as light raysB. The optical Signal will 

pass through surface 59 and cladding 29 (if tfie angle X 
of surface 59 is less than 45°) and will t>e ; reflected of 
surface 57 of indenter 26 inwardly as tight ray G if sur- 
, face 57 is light reflec^ve. If the^angle jc- of surface 59 is 
„ less,than 45° and indenter 26 is made of a light trans- 
Vi , missive material, and the angle p surface 50 is greater 
: than 45°, then the optical signal wi>l be reflected off of 
.: rsurface, 50. outwardly as light ray D. The reflective sur- 
r , ( face reflects the optical signal carried by the ligrjt carry- 
.;{•: ing-core according to^Snells law where the angle of 
, ^ reflectance is equal to the angle.of incidence, 
--.v. [00271.,.' Referring : , now to Figure, 3B; many 
; geometries are possible for indenting portion 26 which 
. -permit the jndenter and/or the cladding of the optical 
v ' f iber; to be. either reflective oolight transmissive; The dis- 
cussion for indenting- portion 26 is applicable; for all 
alternative indenting portions 26', 26 M , 26?5Refemng to 
Figure 3B, an alternative indenting portion, -26' is 
.:. depicted. Indenting portion 261 has a first surface 60, an 
; » intermediate surface 61 and a second sufface;62rThe 

- indent: 50 will/be formed to conform, ta.-the shape of 
. ; . indenter 26\ F^irst surface 60 is a curved surfacerprefer- 
. ably concave. Surfaces 60 and 62*viltbe partially light 

transmissive and partially reflective depending on the 

- curvature of-th? surfaces: 60, ,62. A sconvexlyL curved 
/ intermediate surface 01 joins a flat second surface 62. 
v Surface 62;is preferably, r«latively r :fiatraofl'sun^ce 61 is 

curved, * As depicted^ light travelling : from; Jeft to: right 

would pass through the cladding, (not shown) adjacent 
^.surface 60. Light travelling, from iright to left would: be 

reflected by the. cladding surface adjacent sdrface 62. 

[0028] A second alternative irdenting portion 26" is 
. .depicted in Figure 2A._ Indenting portion^26 f has a first 

- surface 64, an intermediate suriacer65 and a second 
surface 66. The first; surface 64 has a convex curved 

• shape which will, be* reflective. Intermediate surfade;66 
i has d convexly curved shape and wilLbe light transmis- ; 

sive. Second surface 66 isilat; As depicted, ligN travel- 
ling from left to right would be: reflected off the cladding 

1 (not shown) adjacent surface 64: Light travelling from 
right to left would pass through thexladding adjacent 

. surface 66. .-^ ,.v ■ • ; v . %. k- -:.c 

• [0029] A third alternative indenting portion 26 m is 

• depicted in Figure -2A. Indenting portion 26"- has- a first 
flat surface 67 and a second flat surface 69 joined by a 



convexly curved intermediate surface 68. Both surfaces 
v 67 and 69 will be light reflective. In all of the described 
indenting portions 26, the indenting portion advanta- 
geously does not cause the optical waveguide to crack, 
s rupture or break when the indent is formed. As 
depicted, light travelling from left to right would be 
reflected oft the cladding (not shown) adjacent surface 
67. Light travelling from right to left would be reflected 
off the cladding (not shown) adjacent surface 69. 
to [0030] ; The amount of light reflected by surface 57 
can be varied by varying the depth of indent 50. As 
u*/ depicted in Figure 1, the depth of indent 50 as defined 
; by surface 59 is approximately ten percent of the diam- 
eter of optical waveguide 28 towards a A filter 70 which 
is . is a wavelength filter positioned adjacent to waveguide 
28/ A polarizer, 72 is positioned adjacent to and below 
filter 70 and a light sensor 74 is positioned adjacent to 
and beneath polarizer 72. As depicted in Figure-3, the 
indenting portion 26 would be located in upper housing 
20^ 23 ami X filter 7G; polarizer 72 and light sensor 74 would 
be. located in lower housing 25. The reflective surface 
: « 57 and the light sensor 74 are diametrically opposite 
/ ^from each other as depicted in Figure 3. Each of the 
devices 70,-72/76 is centrally located relative to indent 

£5?*' .50.-- - * ' * .'.v r, \ ' .-' 

e£ [0031] : Retelling now to Figure 4; the lower member 
i tc> 24is depicteu: The X filter 70 is depicted as positioned 
withina recess;73 in the lower member 24. The filter 70 
. is preferably cenirally positioned within the recess 73 
30 V and the filter;70 has a iarger diameter than the width of 
recess 34. A tab 71 isused to orient f ilter 70/ 
r [0032] » In Figure 5-8/ various alternative arrange- 
? nimerrts of indents, filters* polarizers and light sensors are 
: . illustrated in schematic form.: As depicted in Figure 5, 
35 flight sensor 74 is- located diametrically opposite from 
r undent 50 and light reflected from indent 50 is reflected 
■ti transversely into sensor 74. As depicted in Rgure 5, 
lyht senscr 74 ilas a ciirvfed surface 75 which is directly 
rr positioned 'oa an ^outside diameter of the 'optical 
40: c ravegukls -28, transversely opf^osrta -from ' indent 50. 
1 * Jho operation of the Figure 5 arrangement is otherwise 
^identical to the Figure 3 arrangement. ^ -v ^ 
: : [0033] t As depicted in Figure 6, a conforming pad 76 
is located diametrically opposite the indent 50 formed in 
■ 45 'c the optical waveguide 28. Located directly above the 
conforming pad 76 is X filter 70 and directly above X filter 
; 'TO^is a pblarizerV72. A light sensor is located directly 
-above polarizer 72. Each ofthe dievices 70, 72, 74; 76 is 
^centrally located relative to indent 50. ■ ^ 
• so {0034] As depicted 1 in Figure 7, ^there 'are two 
indents 100, 102 located at the same angular location 
on optical waveguide 28: The first recess 100 is formed 
* by a first indenting portion (not depicted for clarity) and 
the second recess ; T02 is formed by a second indenting 
i55 portion (not depfcted.for clarify). The first and seoDnd 
indenting 1 portions Can be located in housing 23. The 
first recess 100 includes a first recess surface 104. a 
second recess surfaced 08 and an intermediate surface 
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107 adjacent surfaces 110, 109, 103 of cladding 29. 
The second recess includes a first surface 114, a sec- 
ond surface 118 and an intermediate surface 1 1 7 adja- 
cent surfaces 116,- .119,. 118 of cladding 29. In 
operation, light traveling through optical waveguide 28 

. can travel in opposite directions and be reflected trans- 
versely by surfaces 104, 118, respectively, .of cladding 
29 inwardly through diametrically opposite cladding 29 
into light sensors (not shown)., 
[0035] Referring; now to< Figure; 8, another two 
indent embodiment is depicted. A first indent 120 is lon- 
gitudinally spaced and diametrically opposite from a 
second indent 130. In this embodiment, an indenter and 
two light sensors (not shown) are located in the upper 
housing 23. An indent 120 has a first surface 121 , a sec- 
ond surface 124 and an intermediate surface 122 
formed by an indenter forming surfaces 127, 126, 129, 
respectively in cladding 29. rJhe indenter is located 
within upper housing 23. The second indent has a first 

—surface 137, an intermediate surface 133 and a second 

- s surface 134 formed by indenter 136 having surfaces 
.132, 133, 135,^ respectively. ;ln this embodiment, the 
indenter is made of a transparent optically transmissive 
material. A portion . of -the light traveling from left to right 

. passes through surfaces 121 < 127 and is reflected off : 
surface *126 into a light sensor. A portion -of the light 

, traveling from left to right is reflected off of surface 134, 
through the optical waveguide 28 and through the out- 
side diameter into a light sensor. 
[0036] - . r.Refernow ^.Figure 9 which depicts, light 
rays being reflected from surface 57 (Figure 1) into X fil- 
ter 70 into light sensor 74. Some of the light rays are 
reflected by indent .26 into the cladding on the outer 
diameter of the optical waveguide 28 and then the angle 
of incidence is such that the light rays are focused by 
. the cladding on the optical waveguide outer diameter 
.into a through hole. Ught.rays are then impinged on X fil- 
ler, 70 and are received by : light sensor 74, ? • * 

: . [0037]'. Figure .10. expands . uporr She principles 
explained with respect to Figure 9 and shows the light 
rays being further focused by a lens 150 positioned 

x below optical waveguide 28. -This arrangement 
improves the amount of light [received by the light sen- 
sor 74. 

. . [0038] Referring now to,Figure 1 1 ,-indent;50 canbe 
formed ,so thatjight ts^reflected off :of two surfaces 57, 
58 in a direction other than perpendicular. As depicted 
in Figured 1, for example,. surface 57 can.be angled so 
that an optical signal is reflected so the light sensor is 
positioned, longitudinally offset relative to indent 50. A 
pair of light sensors or transmitters 1 74, 1:74; are each 
longitudinally offset relative. to indent 50. so that surface 

. 57 reflects light JntOjIight sensor 174 through filter 70 
and surface 58 reflects light into light sensor 174* 
through filter 70. A spacer 184 is positioned between 

, light sensors 174 and 174', to prevent dispersed light 

^from impinging on. the Jight sensors 174, 174'. In this 
manner,, a single indent 50,v can vb.e used, to~ trans- 



mit/receive tvifr optical signals,- traveling in two direc- 
tions in the optical waveguide 28. : ' :v ' 
[0039] It should be understood that in any of the 
embodiments discussed herein, a light transmitter can 

5. be substituted for a light sensor. In other words, light 
could be injected into the optical waveguide 28 and 
reflected off of indent 50. It should also be understood 
that arrays of fibers and detectors and receiving diodes 
can be used with the present invention. The tapped light 

10 can also be carried directly to an integrated circuit such 

as OPTOFET transformer amplifier, 
c: [0040] ft should now be apparent that a method of 
^■ forming an indent and apparatus for forming^ame have 
.,' t been described in-"which-the indenting assembly indents 

is an optical waveguide in a manner so as to deform the 
optical waveguide so light can be reflected off of the 

- indent into a light sensor orV alternatively light can be 
v v injected without rupturing, cracking or breaking the opti- 
cal fiber ^ r v 

: 20 [0041] ft will be readily seen by one of ordinary skill 
in the art that the present invention fuff ills all of the 
objects set forth above. After reading the foregoing 
specification, one of ordinary skill will be able to affect 
s various changes, substitutions of equivalents and van- 

; % 25 ous other aspects of the invention as broadly disclosed 
herein. It is therefore intended that the protection 

- granted hereon be limited' only by the definrtibn con- 
stained in theappended claims and equivalents thereof. 

.30 Claims 

r^tjcAn arrangement fortapping an optical signal from 
. r an intermediate portion of arl optical waveguide, the 
if'r optical waveguide having an"* outer surface, com- 
?Z35 vf ' prising: ^ to: r.<:-'\ v. A -v - ^ra r 

ire;, ■» ;" 

a first member having an indenter, said 
-0 r:< >^ indenter" at least partially" positioned 1 in' -an 
r: ;c r indent formed in the intermediateportiori of the 
j 40 optical waveguide at l^st bne of the indent and 

said indenter having a reflective surface; 
.: .an optical device optically coupled' to the opti- 
cal waveguide for transmitting/receiving light 
reflected off the reflective surface and carried 
1 45 : . ' . . I i n the optical waveguide; ; * . : - » ' 

2. The arrangement of claim 1 , further comprising a 
•r : ^second member fastenable to said first member, 
said optical device connected- to one of said first 
so member and said second member. ' " 

3; The arrangement of claim* 1- further comprising a 
wavelength filter positioned between said optical 
waveguide and said optical device. 



55 



4. The arrangement of claim 3, further comprising a 
V polarizer positioned between said filter and said 
. :\ . optical device. ; * v, c*,'; **: 
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5.* The arrangement of claim 3,,fuFther^comprising an 
index conforming pad positioned, between said filter 
and said optical device. „.rr'*i V* 

- 6. The arrangement of claim -1, wherei&said indenter 
is optically transmissive. -m rn. 

-■ ' ,. }n , o .s?:'l.;' 

7. The arrangement of claim 3, wherein -said filter is a 
~ t ^ wavelength separation filter. : ;r ,, b . .. . - ■ j 

8. The arrangement of claim 1..- wherein said- first 
member has a recessed-areaand said indenter is 

:? - .-positioned in said . recessed area, said^- recessed 
. area shaped tq ^confcrm -.tohi the ^shapen-of * the 
indenter -, 3 . ;:i r « s Sugsv^'v ^.i-.j ■?/ 
t ' . . * .:-ir:.- i * -~ ."■ r ; t J < i r-o iv.^vjr * 

9 V Theiarrangement of claim 2, further comprising fas- 
*. i : tening means for fastening said first member to said 

second member together. 
v. r . -nc , x. ? ; *«Ti v 

.* 10, The arrangement of claim 1, wherein said indenter 
»■ . has a v-chape. ,,^s c/c:V h '.-t '-:-*■ _ - * •■ 



20. 



21. 



waveguide. 

The arrangement of claim 19, wherein said indenter 
has two reflective surfaces. 



The arrangement of claim 19, wherein said 
indent has two reflective surfaces. ' 



the 



7£K 



22. The arrangement of claim 1 , 
v waveguide is an optical fiber.. 



wherein said optical 



15, 



23. The arrangement of claim 1. wherein said optical 
> waveguide is an optical cable, said optical cable 
' ■ , has an outer cover including a cladding. 

24. An apparatus, comprising: 



20 



^11- The arrangement of ^ciaim 1 , 
< has a curvilinear shape. 



wherein ; said jndenter 

;12. Th$ arrangement of claim 1, wherein saidindenter 
, . . . forms an indent in the optical waveguide transverse 
relative to the optical waveguide. 

13. The arrangement of claim 1 , wherein the intermedi- 
ate portion is intermediate .a first contiguous portion 
. anda third-contiguous portion, said first, intermedi- 
f , ate and third, portions being substantially-straight 
when said indenter is at least partially positioned in 
said indent. 

- . » ' ' as* ' is • 

14.,The arrapgpment pf.plaim l.iwhereinihe depth of 
k the indent is spproxtmatefy terrpercentrof a diame- 
ter jCf th & ppticaKiw^y^guide. tav 
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an' optical waveguide in a substantially straight 
condition; -■ 

b : a first ^member having an indenter, said 
indenter at least partially positioned in an 
indent formed in an Intermediate portion of the 
optical waveguide at Jest one of the indent and 
said indenter having a reflective surface; 1 
an optical device optically coupled to the opti- 
cal waveguide for transmitting/receiving light 
reflected off the reflective surface and carried 

. in the optical Waveguide, ^ ■■<■•' 



f .t 30 - 25. The arrangement of claim 24, wherein said indenter 
-lit, is optically transmissive: * ^ f ;. ' 

»26. The arrangement of claim 24 wherein said indent 
r \;r r ha& at least one reflective surface, " > 



: 15. The arrangernent; of cjaim 1v. wherein/said optical 
< : i? device is a light ^mjtting diode:^ j >j «v b ^ 
: j - ?■•.* ^ -a L *'. '■ *iG 

16. The arrangement of claim T,i wherein said indenter 
is optically transmissive. 

17. The arrangement of claim wherein said optical 
~ device is -positioned . diametrically opposite the 

indent. ■■. <- .r- ' 

18; ,The arrangement of claim 1, wherein said indent 
.. has at least one reftective,surfacfe. - r 

19. The arrangement of claim 1. wherein the indenter 
, r has a first surface; a second surface and an<inter- 
j mediate surface; said intermediate surface being 
shaped so as to deform but not fracture the optical 



27. The arrangement of claim 24, wherein the indenter 
;>'.y < has a first surface, a second surface and an inter- 
mediate surface; said intermediate surface being 
. ' shaped' scras to deform but not fracture the optical 

mo t : ! : ^w&veguidei^- ''C • ^•kv-.j'. ^ c ... . 

r28. The arrangement of claim 24, wherein said indenter 
-nei has af least one "reflective surfecie.- ^ 

: 29; -A. method of tapping* an optical signal from an opti- 
,\ c caiwaveiguide having cladding, comprising: 

- ^ indenting vthe optical waveguide to form an 

* ii 'indent;.'"^ 1 ' '* ? ?' * ' " ; '"^ 
1 - ' t positioning a reflective surface in the indent: 
• ^"'-and' '■ " ' ■: ---u:, : '-: ' '■ ij : t 

; reflectihg the optical signal off of the ref lective 
surface through the waveguide into a light sen- 
« 'SOr v> - r >-■- ;:r-- 

30.' The method of claim -29, wherein said indenting 
step 1 deforms ^the optical waveguide but does hot 
fracture the optical waveguide. ^ • - < 
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31 . The method of claim 29, wherein the reflective sur- 
face is flat. 

32. The method of claim 29, further comprising posi- 
tioning a wavelength filter between the optical 5 
waveguide. 

33. The method of claim 29, comprising maintaining 
the optical waveguide in a substantially straight 
condition. * io 

34. The method of claim 29, wherein the indenting step 
is performed with an indenter. 

35. The method of claim 34, wherein the indenter is, 
optically transmissive. 

36. The method of claim 34, wherein the indenter is 
reflective. 

4r 20 

- f~* t 

37. The method of claim 29, wherein the reflecting step 
reflects the optical signal inwardly; 

38. The method of claim 29, wherein the reflecting step 
reflects the optical signal outwardly. * 

- > ■ * 

39. The method of claim 29. wherein the reflecting step 
reflects the optical transversely. ' 

40. The method of claim 34, wherein the indent is opti- '30 v 
cally transmissive and the optical. signal is reflected .' 

by the cladding outwardly. ' . , . / 

41. The method of claim 29. wherein the~indenting step - 
forms a surface on the cladding at an angle greater ^35 
than 45°, thereby forming a reflective surface on the * 
cladding. 

42. Hie method of claim 29, wherein the indenting step 

forms a surface on the cladding at arxangle less to > - 
than 45°. / - JZ; '" * > ^ , - 

43. The method of claim 42, wherein the indenter is 
reflective and the optical signal passes through the 
surface and is reflected off a refrective-siirface "oh -45 
the indenter. \ ^ . 

44. The method of claim 42, wherein the indenter is\ 
optically transmissive and the optical signal passing , : 
through the surface and the indenter .and is so 
reflected off a reflective surface in the dadding." " 
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1 - HO Dem Anme,der wird mitgeteilt, daf3 der internationale Recherchenbericht erstellt wurde und ihm hiermit ubermittelt wird. 
Einreichung von Anderungen und einer Erklarung nach Artikel 19: 

Der Anmelder kann auf eigenen Wunsch die AnsprOche der internationalen Anmeldung aVndern (siehe Regel 46): 

Bis wann sind Anderungen einzureichen? 

Die Frist zur Einreichung solcher Anderungen betragt ublicherweise zwei Monate ab der Ubermittlung des 
internationalen Recherchenberichts; weitere Einzelheiten sind den Anmerkungen auf dem Beiblatt zu entnehmen. 

Wo sind Anderungen einzureichen? 

Unmittelbar beim Internationalen Buro der WIPO, 34, CHEMIN des Colombettes, CH-121 1 Genf 20, 
Tefefaxnr.: (41-22) 740.14.35 

Nahere Hinweise sind den Anmerkungen auf dem Beiblatt zu entnehmen. 

2 - LZ] Dem Anmelder wird mitgeteilt, daB kein internationaler Recherchenbericht erstellt wird und daB ihm hiermit die ErklaYung nach 
Artikel 17(2)a) ubermittelt wird. 



□ 



Hinsichtlich des Widerspruchs gegen die Entrichtung einer zusatzlichen Gebiihr (zusatzlicher Gebiihren) nach Regel 40 2 wird 
dem Anmelder mitgeteilt, daB 

I I der Widerspruch und die Entscheidung hieruber zusammen mit seinem Antrag auf Ubermittlung des Wortlauts sowohl des 
1 — 1 Widerspruchs als auch der Entscheidung hieruber an die Bestimmungsamter dem Internationalen Buro ubermittelt worden 
sind. 



□ 



noch keine Entscheidung Ciber den Widerspruch vorliegt; der Anmelder wird benachrichtigt, sobaid eine Entscheidung 
getroffen wurde. 



4. Weiteres Vorgehen: Der Anmelder wird auf folgendes aufmerksam gemacht: 

Kurz nach Ablaut von 18 Monaten seit dem Prioritatsdatum wird die internationale Anmeldung vom Internationalen Buro veroffent- 
iicht. VVHj der Anmelder die Veroffentlichung verhindern Oder auf einen spateren Zeitpunkt verschieben, so muB gemSB Regel 90 5 
bzw. 90^:3 vor AbschluB der technischen Vorbereitungen fur die internationale VerSffentlichung eine Erklarung uber die Zurucknah- 
me der internationalen Anmeldung oder des Prioritatsanspruchs beim Internationalen Buro etngehen. 

Innerhalb von 19 Monaten seit dem Prioritatsdatum ist ein Antrag auf internationale vorlaufige Prufung einzureichen, wenn der 
Anmelder den Eintritt in die nationale Phase bis zu 30 Monaten seit dem Prioritatsdatum (in manchen Amtern sogar noch langer) 
verschieben mochte. 

Innerhalb von 20 Monaten seit dem Prioritatsdatum rriuB der Anmelder die fur den Eintritt in die nationale Phase vorgeschriebenen 
Handlungen vor alien Bestimmungsamtern vornehmen, die nicht innerhalb von 19 Monaten seit dem Prioritatsdatum in der 
Anmeldung Oder einer nachtraglichen Auswahlerklarung ausgewShlt wurden oder nicht ausgewahlt werden konnten, da fur sie 
Kapitel II des Vertrages nicht verbindlich ist. 



Name und Postanschrift der Internationalen Recherchenbehdrde 
" Europaisches Patentamt, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70)340-2040 
. Fax: (+31-70) 340-3016 



Bevollmachtigter Bediensteter 
Christoph Stuckart 



Formblatt PCT/1SA/220 (Juii 1998) 



(Siehe Anmerkungen auf Beiblatt) 



v. . 



..sr. 



,^1^ »-^A .» o •* ■ -; t s 



AK" 



I ZU FORMBLATT PCT/IS A/220 



Diese Anmerkungen sollen grundlegende Hinweiae zur Einreichung von Anderungen gemaft Artikel 1 9 geben. Oteaen Anmerkungen 
iiegen die Erforderntase dee Vertraga Ober die intemationaJe Zusammenarbeit auf dem Gefoiet des Patentwesene (PCT), der AuaWhrunaa 
orthung und der Verwaftungarichtlinien zu diesem Vertrag zugrunde. Bel Abweichungen zwiachen des en Anmerkungen und 
ebengenannten Texten sind letztere maOgebend. Nahere Einzelheiten aind dem PCT-Lettfaden fur Anmelder, einer Veroffentfichung der 
WIPO, zu entnehmen. ■* 
w di !f on Anmerkungen verwendeten Begriffe 'Artiker, "RegeP und "Abachnrtf beziehen aich jeweiie auf die Beatimmungen des 
KU ' -vonrags, der PCT-Auatohrungaordnung bzw. der PCT-Verwaltungaricbtlinien. 

hinweise zu Anderungen gemAss artikel 19 

Nach ErhaJt deaintemabonaJen Rechercnenberichta hat der Anmefder die Mogtichkeit, eirtmaf die AnaprOche der internationalen 
^meldung zu tademjt »t jedoch zu betonen, daB, da alia Teile der internationalen Anmeldung (AnaprOche, Beschreibuno und 

TP^LT "1^ ^• m ^ nal fnvorlaufigen PrOfungsverfahrena geandert werden konnen, normaJerweiae keine Notwendigkeit 
^^J^^X^^^ 1 ach Ml ** 19e ^ reic "»n. auBer wenn der Anmelder z.B. zum Zwecke einea voriaufigen 

, £ h )? g J?? e I At ™f* UG ! H ' ™? n *° M °*" ein G ™ d for eine Anderung der AnaprOche vor ihrer mtemationa- 

len ver5ffenthcnung voritegt. Weiterhin tat zu beachton, daB ein voriaufiger Schutz nur in einigen Staaten erhaltiich tat 



Welche Telle der Internationalen Anmeldung konnen geandert werden? 

Im Rahmen von Artikel 1 9 konnen nur die Anapruche geandert werden. 

' n Jri n ^^^ na,e " ^aaekdnnendie AnaprOche auch nach Artikel 34 vor der mit der internationalen voriaufigen PrOfung beauf- 
tragton Behdrde > geflndert (oder nochmats geandert) werden. Die Beachreibung und die Zeichnungen konnen nur nach Artikel 34 
vor der mit der irrtemabonalen voriaufigen PrOfung beauftragten Behdrde geandert werden 



Beim Eintritt in die Rationale Phi 
41 geandert werden. 



taae konnen atle Teile der internationalen Anmeldung nach Artikel 28 oder gegebenenfaila Artikel 



Bla wann alnd Anderungen eftnzurelchen? 

Wo alnd die Anderungen nlcfit emzureichen? 

£ng£e1^^ 

Falla ein Antrag auf Internationale vorlaufige PrOfung eingereicht wurde>Wird f aiehe unten. 

In weicher Form konnen Anderungen erfolgen? 

Eine Anderung kann erfolgen durch Streichung etnee oder mehrerer ganzer AnaprOche, durch HinzufOgung einea oder mehnarer 
neuer AnaprOche oder durch Anderung des Wortlauta einea oder mehrerer AnaprOche in der eingereicWen Feeing 

u^J^JLtZ^ 0 ^ c""^!!? S 01 ? auf ° m r d * iner °*> r "i®hrerer Anderungen von dem uraprOnglich eingereicriten BJatt 
urnerscnetdet, iat ein EraatzbJatt emzureichen. 

AJIe AnaprOche, die auf einem Ersatzblatt eracheinen, aind mit arabischen Ziffem zu numerieren. Wind ein Anapruch oeatrichen ao 

20 werden ,m Fa " oinef N — — * -n^cs&s 

Die Anderungen alnd In der Sprache abzufassen, In der dlelntematlonale Anmeldung verdffentflcht wlrd. 

Welche Untertagen alnd den Anderungen belzufOgen? 
BegleiUchreiben (Abacnnttt 205 b)): 

Die Anderungen aind mit einem Begleitachreiben einzureichen. 

Das Beglertschreiben wird nicht zuaammen mit der internationalen Anmeldung und den geanderten Anapruchen veroffentlicht Ea 
.at n.cht zu verwechaeln mit der -ErWarung nach Artikel 19(1)- (aiehe unten, -Erklarung nach Artikel 19 (1^ v "°"«ntl.cnt. Ea 

Das Beglettschrelben 1st nach Wahl dee Anmeldera in englischer oder franzdalacher Sprache atozuf assen Bel enall**h«»n. 
nfc^T""!,w alan ^rUl™?*? ,S * das B^»chrelben aber ebentall. In engllach^Wfr^ 

nationalen Anmeldungen in franzdsischer Sprache abzufassen. "*«"»prwnigen irner- 
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ANMERKUNGEN ZU r©F?MBLATT PCT7ISA/220 (Fortsetzung) 



Ln 2 ^ton^ i ^rn^l e H Untera tr te f i8ch !2 dan Aachen in eingereichten Fassung und den geanderten A^prOoh., 



0 

6) 

SO 



der Anspruch unverandert rat; 
der Anspruch gestrichen worden tst; 
dor Anspruch neu rsl; 

dor Anspruch einon oder mehrere Anspruohe in cter eingereichten Fassung ersetzt; 

dsr Anspruch auf die Teilung sines Anspruchs in dar eingereichten Fassung zurOckzufuhron 1st. 



Im folgenden mind Beispieto angegeben, wle Anderungen im Begleitchreiben zu ertautem slnd: 

ScT-KR^^ ^ ns P r0cne «.eieher Numerierung enA«; An^ch. 

2 - f sssts^^ Sir 0- - " ' 

*. JWonn verechiedene Arten von Anderungen durchgefOhrt werden]: 
"ErkJarung nach ArtJkel (Regei 46.4) 

^r^^P.^r"^"! Ertd4run ? befcefugt werden, mit der die Anderungen eriautert undihre Aus«irkunaen auf d» 
Be.chre.bung und d» 2«chnungen d^gelegt werden (die nicht nach Artikel 19(1) geandart werdWwnran) 

Die Endarung wird zusammen mit der intemationalen Anmetdung und den geanderten AnsprOchen verflrterrtlicht 
SI. 1st In der Spmche abzufassen. hi der die IntomrttonatenAnmeldung vertfferitllcM wlrd. 

W«™ uSSr^ 8ei " ^ ^ We ° n in en9 ' iSOher Spra0he abo<rfaBt ^ ™ EngKache uber^tzt, nicht mehrai.500 



Auswlrkungen sines beretts geatellten Antrags auf Intematlonalevenauflge Prufung 

Sesta« l^^T^eZT^Z^rttZT^ ^l 9 1?™** ain «" internationale voriaufige PrOfung 



X1 Un P ZT And ° n,n9en hln * ,Ch,Hch d " Obers-zung deHn.tnatlona.en AnmeWung belm Elntrltt In die 

^r^hnC" 10 " ^ Erl0fd ° mi8Se ^rnmten/ausgewahlten Amts sind Band de. PCT-Leitfadena fur Anmrfder 
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Aktenzeichen des Anmelders Oder Anwalts 

IT273WO 


WEITERES siehe Mitteilung Liber die Ubermittlung des internationalen 

Recherchenberichts (Formblatt PCT/ISA/220) sowie, soweit 
VORGEHEN zutreffend, nachstehender Punkt 5 


Internationales Aktenzeichen 

PCT/DE 01/02077- 


Internationales Anmeldedatum 
(Tag/Monat/Jahr) 

23/05/2001 


(Fruhestes) Prior itatsdatum (Tag/Monat/Jah 


Anmelder 

INFINEON TECHNOLOGIES AG 



Dieser Internationale Recherchenbericht wurde von der Internationalen Recherchenbehorde erstellt und wird dem Anmelder gemal3 
Artikel 18 ubermittelt. Eine Kopie wird dem Internationalen Biiro ubermittelt. 

Dieser Internationale Recherchenbericht umfaBt insgesamt _3 Blatter. 

| X | Daruber hinaus liegt ihm jeweils eine Kopie der in diesem Behcht gen an n ten Unterlagen zum Stand der Technik bei. 



Grundlage des Berichts 

a. HinsichtJich der Sprache ist die intemationale Recherche auf der Grundlage der internationalen Anmeldung in der Sprache 
durchgefuhrt worden, in der sie eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist. 



□ 



2. 
3. 



Die intemationale Recherche ist auf der Grundlage einer bei der Behorde eingereichten Obersetzung der internationalen 
Anmeldung (Regel 23.1 b)) durchgefuhrt worden. 

Hinsichtiich der in der internationalen Anmeldung often barten Nucleotid- und/oder Aminosauresequenz ist die intemationale 
Rec herche auf der Grundlage des Sequenzprotokolls durchgefuhrt worden, das 
| | in der internationalen Anmeldung in Schriflicher Form enthalten ist. 

zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 
bei der Behorde nach tragi ich in schriftlicher Form eingereicht worden ist. 
bei der Behorde nachtraglich in computerlesbarer Form eingereicht worden ist. 

Die Erklarung, daR das nachtraglich eingereichte schriftliche Sequenzprotokoll nicht liber den Offeribarungsgehalt der 
internationalen Anmeldung im Anmeldezeitpunkt hinausgeht, wurde vorgelegt. 

Die Erklarung, daB die in computerlesbarer Form erfaGten Infonmationen dem schriftlichen Sequenzprotokoll entsprechen, 
wurde vorgelegt. 

Bestimmte Anspruche haben sich als nicht recherchierbar erwiesen (siehe Feld I). 
Mangelnde Einheitlichkeit der Erfindung (stehe Feld II). 



□ 
□ 
□ 
□ 

□ 



□ 
□ 



Hinsichtiich der Bezeichnung der Erfindung 

[X] wird der vom Anmelder eingereichte Wortlaut genehmigt. 
| | wurde der Wortlaut von der BehSrde wie folgt festgesetzt: 



Hinsichtiich der Zusammenfassung 

|j£J wird der vom Anmelder eingereichte Wortlaut genehmigt. 

wurde der Wortlaut nach Regel 38.2b) in der in Feld III angegebenen Fassung von der Behorde festgesetzt. Der 
| | Anmelder kann der Behorde innerhalb eines Monats nach dem Datum der Absendung dieses internationalen 

Recherchenberichts eine Steltungnahme vorlegen. 

Folgende Abbildung der Zeichnungen ist mit der Zusammenfassung zu verfiffentiichen: Abb. Nr. 1 

| X | wie vom Anmelder vorgeschlagen 

[ | weil der Anmelder selbst keine Abbildung vorgeschlagen hat. 
| | weil diese Abbildung die Erfindung besser kennzeichnet. 



□ 



keine der Abb. 
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A. KLASSIFIZIERUNG DES ANMELDUNGSGEGENSTANDES 

IPK 7 G02B6/42 G02B6/293 



Nach der Intemationalen Patentklassifikation (IPK) Oder nach der nationalen Klassifikation und der IPK 



B. RECHERCHIERTE GEBIETE 



Recherchierter Mindestprufstoff ( Klassifikation ssyslem und Klassifikationssymbole ) 

IPK 7 G02B H04B 



Recherchterte aber nicht zum Mindestprufstoff gehdrende Veroffentlichungen, sowefl dtese unter die recherchierten Gebiete fallen 



Wahrend der intemationalen Recherche konsultierte elektronische Datenbank (Name der Datenbank und evtl. verwendete Suchbegrrffe) 

EPO-Internal , PAJ, WPI Data 



C. ALS WESENTLICH ANGESEHENE UNTERLAGEN 



Kategorie* Bezeichnung der Veroffentlichung, soweit erforderlich unter Angabe der in Betracht kommenden Teile 



Betr. Anspruch Nr. 



US 4 881 789 A (LEVINSON FRANK H) 
21. November 1989 (1989-11-21) 

das ganze Dokument 
* idem * 



EP 0 844 503 A (MATSUSHITA ELECTRIC IND CO 
LTD) 27. Mai 1998 (1998-05-27) 

Abbildungen 1,5,12,13,18,31 
Spalte 13, Zeile 33 -Spalte 14, Zeile 32 
Spalte 18, Zeile 57 -Spalte 20, Zeile 42 
Spalte 27, Zeile 13 - Zeile 44 
Spalte 28, Zeile 28 -Spalte 29, Zeile 34 
Spalte 32, Zeile 40 - Zeile 50 

-/- 



1-5,11, 

12,16, 

19,20 

6,15 



I, 3,9, 

II, 12, 
17,18 



m 



Weitere Veroffenllichungen sind der Fort set zung von FeJd C zu 
enmehmen 



El 



Siehe An hang Patentfamilie 



Besondere Kategorien von angegebenen Veroffentlichungen 

A' Veroffentlichung, die den allgemeinen Stand der Technik definiert, 
aber nichl ate besonders bedeutsam an z use hen isl 

E* alteres Dokument, das jedoch erst am oder nach dem intemationalen 
Anmeldedatum veroffentlicht worden isl 

Veroffentlichung, die geeignet ist, einen Phoritatsanspruch zweifelhaft er- 
scheinen zu lassen, oder durch die das Veroffentlichungsdatum einer 
anderen im Recherchenbericht genannten Veroffentlichung belegt werden 
soli oder die aus einem anderen besonderen Grund angegeben ist (wie 
ausgefuhrt) 

1 Veroffentlichung, die sich auf eine mundfiche Offenbarung, 

eine Benutzung, eine Ausstellung oder andere MaBnahmen bezieht 
Veroffentlichung, die vor dem intemationalen Anmeldedatum, aber nach 
dem beanspruchten Prioritatsdatum veroffentlicht worden ist 



'T* Spatere Veroffentlichung, die nach dem intemationalen Anmeldedatum 
Oder dem Prioritatsdatum veroffentlicht worden ist und mit der 
Anmeldung nicht kollidiert, sondem nur zum Verstandnis des der 
Erfindung zugrundeliegenden Prinzips oder der ihr zugrunde liege nden 
Theorie angegeben ist 

'X' Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann allein aufgrund dieser Veroffentlichung ntcht als neu oder auf 
erfinderischer Tattgkeit beruhend betrachtet werden 

"Y* Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann nicht als auf erfinderischer Tatigkeit beruhend betrachtet 
werden, wenn die Veroffentlichung mit einer oder mehreren anderen 
Veroffentlichungen dieser Kategorie in Verb in dung gebracht wird und 
diese Verbindung fur einen Fachmann naheliegend ist 
Veroffentlichung, die Milglied derselben Patentfamilie ist 



Datum des Abschlusses der intemationalen Recherche 



3. April 2002 



Absendedatum des intemationalen Recherch en benefits 



16/04/2002 



Name und Postanschrift der Intemationalen Recherchenbehorde 

Europaisches Patentamt. P. B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Bevollmachtigter Bediensteter 



Mathyssek, K 
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C.(Fortsetzung) ALS WESENTLICH ANGESEHENE UNTERLAGEN 



Kategorie" 



Bezeichnung der Veroffentirchung, sowett ertorderiich unter An g a be der in Betracht kommenden Teile 



Belr. Anspruch Nr. 



US 4 549 782 A (MILLER STEWART E) 
29. Oktober 1985 (1985-10-29) 
das ganze Dokument 

US 4 776 660 A (MAHLEIN HANS F ET AL) 
11. Oktober 1988 (1988-10-11) 
Spalte 1, Zeile 8 -Spalte 3, Zeile 34 
Spalte 7, Zeile 11 -Spalte 9, Zeile 41 
Abb i 1 dung 

US 4 611 884 A (ROBERTS HAROLD) 
16. September 1986 (1986-09-16) 
Abbildungen 

Spalte 2, Zeile 57 -Spalte 5, Zeile 68 

EP 1 008 876 A (LITTON SYSTEMS INC) 

14. Juni 2000 (2000-06-14) 

Spalte 4, Zeile 45 -Spalte 9, Zeile 57 

US 5 841 562 A (RANGWALA SABBIR S ET AL) 
24. November 1998 (1998-11-24) 
das ganze Dokument 



1,10 



1-4,19 



14 9 

j y > 

13,14,16 



I, 2,4, 

II, 12,16 



1-6,13, 
14,16 



/ 
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Angaben zu Veroffentlichungen, die zur selben Patentfamilie gehoren 
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Datum der 
Vereffentlichung 



Mitglied(er) der 
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US 4881789 



US 4776660 



US 4611884 



EP 1008876 



US 5841562 



21-11-1989 KEINE 



11-10-1988 EP 
JP 



0234280 Al 
62186207 A 
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A 



16-09-1986 DE 
FR 
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3315861 Al 
2536546 Al 
4699453 A 



14-06-2000 EP 
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1008876 A2 
2000180653 A 
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0844503 
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27- 


-05- 


-1998 
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0844503 Al 


27-05-1998 
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Lin 
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20-02-1997 
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2001066473 A 


16-03-2001 
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2001188147 A 


10-07-2001 
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2001264594 A 


26-09-2001 
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4549782 
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29- 


10- 


1985 
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0151130 Al 


14-08-1985 
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